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©jBftwa-r«*Kft»iiM(p k-^)», ***** sjmc©wii!*j& 

Dt^fiiy >-|g®m (phospholipidosis) „ flgjfc^ (steatosis) , >( 
15 y =f $ y ^Sfgjim (sphingolipidosis) fc £ i: uffiiK *#»jBBtt]»*tft W 
*#fi(SI*jBHtty tTK— ^ : drug-induced lipidosis) ii^^HSri: 

«Lfc«*tt««fc*^*«Fo#3g v V^fr^Scationic amphiphilic drug 

(cad) mm^-r^ 0 

25 t^d s fe6o 

3&E> «fi«ift^oWt»«WRm aft* ?yb*©HMMMcfc 
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ftfcMVflrZ* (metabonomics) h^^^^b^^- 

;tfc£ N J.K. Nicholson et ai. , yVat. Rev. Drug Discov. , J: 153-161, 2002 
25 & &T$J.C. Lindon et al. , Toxicol. Appl. Pharmacol. , 187: 137-146, 
2003#flg) o 
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K*jfiHtty K-^i©BB* , Ctt% y^Jli«jE(^T. rpLsisj tm&IB 

o h^NMROH NMR) &/B^T8¥#r hit^^ 9*OftttttK:XllltfB&&J , U # 
fc^a-J-fey/Hfc (7^-/VTir^/V^y W ; PAG) dS^S#lcj;D*3iL 
10 Tii^P'f-Sr kftWL^&tlX&y (J.R. Espina et ai., ife^n. tfesa/?. Chew. , 
39: 559-565, 2001) N PAG^H^^PLsisfl^'I^O/^ t LTfUffl-C 

o/ Toxicology 43rd Annual Meeting Abstracts/Toxicology 194 (2004) 206- 
15 207T?fi s ^PAGWU PLsisfctt-T?& < . ^ lipidosis©^ # — 

£ UT fc^^-Cfo -5 £ $ ttTV^ 5 © fcl>tf L, Analytical Chemistry, 75: 
4784-4792 (2003)-T?l3\ PAG|*i2rV^i£ l>PLsis£>^W^ *^r~- Xh 5 fcf 

20 %W<Dffl*k 
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•fZZkXtbZo 

tut, vM^\,^xmm(om®& j f&.%i*fti<\ m^<oy^;vr^^^ 

15 rPAGNj k&tt'tZm&&hZ> 0 t b 

Tt^VCoAJi^i; S^JS£"T?ttfc< ^/u* ^ ^Jfra*&gttTPAGNfc LTM* 

LfclJvi'fc** LTPAGN/JRS»lfc©**3teJiiP«SB«> fcftfco &o 
PAG (PAGN) /Jjf^&Jfcf*, ?y hfcttT?fc<, t h«r^»fcHML»*-Jtt 

25 ( l ) ft:^ft*S^.$nfcnf6A»» J: 19 ^U^5isf*fc«^^t^H$^fc 
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[3] jfe»*fcttJk*-<?fc5_Li3 [i] 

io [4] mtu<««aj^^fffj», wmttim&xwbtD, fosv^y^/^ 
-efc<5±IB [l] flB*©;6rik 

15 [6] im»«l2i*»tSJI«ftW*^*fcH:*©i9*«a©#»f*ife"T?feo 

20 <Dft®*m&t, (b)m%m*fz\zy*~*Ty~>'frbmmmzm5tt®&® 
(2) m%<DM&&m&t\sX&m&ft*>zk&imkirzjjm, 

yfcJ»*»fc©»Hs**B«i"t-«±|B C6] |B«©;fr8u 
25 [8] Jk^£fcf*«-efc5_hf3 [6] f3«©#&> 

[9] mmmmms&imfmv * k-v*, n^jgHtty *° K-^*fc» 
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ufase, ^mm, m&fc. rw^-r-m. >Lmm&&v& i m. i %mmmfrb 

&5i£«fc!95I2Jl£*b5JblB [6] fSMo^m. 
XftWO^m ' &m%fete. L-7x=;VT5-y (WTs TpheJ tPfclB-tS 

tut, ^mm^x^m^j \?h*-^x<Dmmmn^®mki>mm\:^ft^ik 
^^^wt-r^«, mmftmmm&£x?*<Dm&m&omfmm\z&^x 

15 

$ tntv$%W}®mm hh< temm%myo * <o (a) pag*5 * r*/ 1> u < «pagn, * 

fctePhea>e>PAG*>L< W:PAGN^M5ft:^^^^{t5^S^ftm^M^ (£*T. 

25 -a-^fes) t^Hiu M#o*jt?r^i vxmit&%>(omwttmm%m.mm 
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3t3^-05li#;SrffiV^5 r b&ifrt. U< N #J;itf Sprague- 

Dawley (SD) , Wistar, LEW^tf>3££m 7 V h 2 S W h fl, -?VX<Dm&. 

BALB/c, C57BL/6, C3H/H e> DBA/2 S SJU CBA^<E>5££^-v *5 <fctfDDY N ICR 

K \* = 3 ^/vf&^-C o T *> v «^e>i^ 

ZU&frb, SPF (specific pathogen free) $ — b^V"— K 

20 < WtfcoT, Phe^f>PAGt> L< «PAGN^3g5ftM3S^>^'b L < 

gp^i^phej&^is^f-ss^mMo^^ u< te-n*^-rz>%m&tt 
i-z>h<Dx*hti\tmz-%mteft<, hh^znm wx.&. fff», # 

^»?/u*?hnmsu mmmm, mmM&. mm , urn®, 
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mm&s itmm. iBftweu ontim. nmm&s mnmfa. *fc 

ffiE-rzbbvzim 18, «©**wfc w, mm, mmm, *mmm 
m, mm, wz. nmrm, *m&n, mm, *m) , rmft, w, mm, 

5 WB, JffiiU &*UiL fife «PHfe I>JW> ftjfe JMu HMt* («, *fl§, 

/M») , m, x»m* mm, mm, m~rm, mtua., wsau m%, $m, mm, 
it, mm, mmrnrn, mmufi , hs^ttMamiBi 

mM^A^i-«intt«>L<»iui, k*vn**fiMiL!> v/<3fe ¥iM»«Hi*ife> 

©ftJ8#0*LV\, tHWfi«ciUm JFF*A*©Hep62||Bia«c, » 

£&©HEK293$BJ5Stfc N ^S*©A549»fla^, y ^KA*©U-937*IBJ&*, ¥ 
*A*©THP-13lBia«c % *J»*SS*OCaco-23NBia«c, ?ttmA*0HeU4lltt* 

teZ&mf felt*. 
20 saa, jgEi*u ttftrt* AT* Art. SHlrt*) ms-Si-sr 

25 -^Ic36<5v^ia*$*ifc«i8rt^-«r o«:-#-J:3JS»^$*i<5o S4tti@fc^ 
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^y^v^/i ft? IK© @7£ % L < t *f»**31* t> 

^W©^W*fel^V^nSintA»*J: 9*^$*t*fW^ Phe^bPAG 

ttf-^/Kfc4f*sa|6rf fetish ««»»^o«8l^*v>r > tja»&5tsHiMjrt» 

fc#»rtfc-jB*m (#Rtf#Jl~#J24f$fig, #SL<te^3~$jl2l$|!3) ft© 



WO 2005/064344 PCT/JP2004/019758 

10 

5 ihm<Dm&}t, Khx*&h&mi%<omL%m\z£Qtt<onw*¥<D^m*ib& 

xm&Lit]k%i*%m f gft}?&m^xW:%LU >&&kj&zx^/<v^, edta, 

t> «&#8si&£i-5 r t c i t> maws r ^ #-c# 5. jfe*it©#£^ 
io ®mmm\siz&M&-fe#m&±imvx &b&im\z. 

\z#M&Ei'zm&ftmiiftftvx%wm\sxm^z - t § 0 

»t> l< mm. hz>wt±m(D3: ? ^vxmnvtcMm^skm^m^tc 
15 ^(DhMm^^h^nm\zx\)^mvx^ti^m^mm^, m%mmm 
mhh< \tm^mmz^x&&ir5%mzmKxmmu ms&*>L< mmm 

20 mzti, m^m^untvxm^^m^, mm^w 

Tx%mhtcnmMM<DMfo&. hv^yy-Emk^if^m^xmm^^ 3t 
'bvxm^m^htc^ m^t^m m ms~mo%<DWiftv*s&m (fbs) 

i^-g-tPMEM {Science, 122: 501 (1952)) % DMEM {Virology, 8: 396 (1959)) , 
RPJII 1640*giffi {The Journal of the American Medical Association, 199: 
25 519 (1967)) N 199igi& {Proceeding of the Society for the Biological 
Medicine, 73: 1 (1950)) ft if (i&gfcj£ CT> ^h^Zfh^r^ 
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5 ms&fcj&zxm%\z.BfeirZ>z.k&X%Z>i!)K ji^5xio 4 ~$jixio 7 cells/ 

&mwmmm®.m&n<>x&:jz-rz>z-b&x*%z>) t^zz?^ ±mms^m 
mmmMLx. mn&ftT. m%-\*s co 2 -r v3r^~*~*-? % 5*co 2 /95%* 

10 *L 5%C0 2 /5?«0 2 /90%^^(D#B^Ts j^30~^j40 < CT? N ^3-^1681^ 

Wo<ox, £.m->t>$mLvtc.uMh\,< \tmm^(o^^m\mmir^^a- 
zxmm/®n*tcni%mm<D^i'tifr*m>t>ftM, mmm^a *m±&nu 

%%m^xmm/®m&m?Lit'&, &bfrMvx±.m%®&-fz rtia^t 

<&PAGN (£JlT> TPAG/PAGNJ i B&EI-^^^dSfc 5) £fctePhe>&>P>PAG'b L 
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(b) ) b Z&ft-tZo Phe^ kPAGfc L < ttPAGNt§SSf^»«K|Zl*5rt 5ffit©tt 
5 fc h\ 7a=A'ft»*$J;tJ«7*-A'7'-t^Mk»A (-^ft (PAG*5«i:tf 

10 DL-^-Pi/^ (Tyr) fclMbSJU ^Mr^^T^^^^^^ 
*$*b3#* -§p©Phe«, ^cc^/Vt^/Ufy^ 7 &&Wt* 

CoA^rST^^lCPAG (y s> K ^!7*. -r*fc£?©#£0 *5±tf/£fcf* 
15 PAGN (t K y-frt£k*(DW!&) fcftW^tl/t (il©») > SW^fllfcStl 
5:i^bilW5, Witlit ht?yl>©^ jE#©:W»"T?Wu Tyr^ 

©t?, ^*pag (pagn) /mmkit\*mmmwfcmox^z> 0 *%>m%-tb&. v . 
25 y trK-^Ristt-efcsi'fa-t-s ti^t-ts, pag^^ps- 
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tfc^>t5, t£oT, PAG/PAGN<E>i| #-£11^1 t Lfc^fcte. _L|B 
(a)/(b) Jt#*|JP LTV>5 {C<M^fc> bT > »KA^©Phe©iKA**S»d> LTl> 
5 fc * ^^Jt±PAG/PAGN*^^-fbdS^» S> *t*V vSfrg»# & 9 > 

(a)/(b) Jfc«»fC*< > (a) + (b) (a)H< fc£ (b) <Z> ft * *L 5 D 

15 (a) + (b>«Pbe^^*{Jl^-f 3ta&>*Jfc*W\ ^l/T^V* 

sj&«a ufcphe© 5 ^iss&A ( t> u < m) KffiA-r z>m&& ^fhienmt l 

&JR3*bfcfW#^ iL»*fcttJfiLiRT*)S»^ ill£4&S<a) k tttt 
PAG/PAGN, «|^»©(b)i:U-Ctt««fifci6S#*LV^ ift&K:lSj££;h/fcV\ 
25 »^«R(a)feJ:tJ«a)ttV^^5JB!l^«feK:J:oX4feWLTt>J:<, 
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Sfc£LTtt\ tt&tf&ftft£Rt& (09 : J H NMR, 1S C NMR) x ^^P?h^7 

4- (GC) jfe, ^^B^f^77^ (GC-MS) SlJi^^O 

vf^77^ (HPLC) fe, HPLC-NMR&U Pvf^y7^ »*##f 

(LC-MS> fe, LC-MS-MS&, ?fl^o-?h^97>f SC*##f (TLC-MS) & x 

5 **tf?9-y->'*atf|c»-«£tfr (CZE-MS) <4J±;Tym*mm 

M;Ltf> »H NMRjfeKlJ; 5PAG2:«»Ski: Sr*ftttt-fS»^ 09*.tfJ.R. Espina 
10 et al. (2001 ; JiJfe) % /Jray Metabolism and Disposition, 26(11) : 1134- 

1143 (1998) HBft $ ftfc^Sfcfc sv^^bK:^ cfc^iteK iOfr^fcas-e 

PAGfcJg|fclfc«:tfettt't~5J§£'* #0 £ »£ Drug Metabolism and Disposition 

(1998 ; ±m\^misfottmh%^n*fi\~mtttm^s: »k 7^ 

15 s^B£fctti-rS»£*W\ 0Rtfs Am J Physiol., 275(5 Pt 1): E843-E852 
(1998) |cEifc§tb^fe**v^B:*nK:VCfe^r*fcJ:*)fT5^i#-e#*. 

HPLC K 9 PAG jf ^ t & & ft 1* 5 « *. A-iv Metabolism and 

Disposition (1998 ; _B£) &W**fr\zmZf£%mz. <fc 9 . 

S^i*fcl^Efi^ifflt5i^ft, MZMDrug Metabolism and 
20 Disposition, 31(B): 987-992 (2003) % ^ Pharmacol. Exp. Ther., 305(1): 

279-289 (2003)^^:|^«$i^f^:^fefe5v^^t^tl&^^:^PC^^fe}-a: 9*t5 - t 

HPLC-NMR&^<t i9J^^^^^ttJ-rS^«. m^tAnal. Biochem. , 291: 
245-252 (2001){C|S«^^c:^fefcSV^^tL^Cfc^^i!9fi 1 5 Z-t& 
25 TftSo 

GCft, GC-MS&fc <fc «? PAG £ JgRgfe &tfettt?-.& 09 X.\fDrug Metabolism 
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and Disposition (1998 ; _hx£K Drug Metabolism and Disposition (2003 ; _h 

LC-MS-MS & }C <fc 9 Jff & & & & ft 1" 5 WZ. ftfiapid. Commun. Mass. 

Spectrom., 18: 265-272 (2004) \Z&Wl£tlttm&Z>WtZ*ltb\Z.mKtcJjm 

/f y -fc>f LTPAGN&&ffi1- fclfcfcBfcfflttfFSlB. 100, 807 
#M¥ll-343300#^lC|a«©^fe^fc!pCTft^©^%^^i-S^XR^ 

***** ttfls-a* kim $ fritm*MVimm *> u < txmmmm t ^ (2) 

nta»^*IBI& t> L < ttftUftttttfe k "C\ **i*ftSI£4Mt (a) a£ft ft (b) k 
15 tf>*Jfc&a£-.fcbtfcLT, (a) /(b) it [t>L<Ht(a)/(a)+(b)Jfc] #*JP*fctt 
(b)/(a)+(b) Jfc#^'>LW*U£, y§Wfc^ttJMftW&?ir£**M&-*-S - £ 
;3s«I£*l5 0 rr-eSit^^Hj^fi^^ijps^tb-Ts ib4ba. »S N 

m&^isntc? v h<Dfc*nwk-rzm&\z\^ (a) (=PAG>/(b) (=«&s» 

(a) (=PAGN)/(b) Jfc#*&4. 0£A±T?fc*Vtf, JBRft»H«jffi«»tt-Ca!> 
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©Lfctt»^ ©(a)PAG/PAGN*ytf»hej6>fePAGt> L< «PAGNt!lSS^W«ji&^^ 
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\mB&]) tTK-V* (#1 : =?-S^#§ N ryfy^^ (A-CM) „ 77 

-t'!)^ !>^/w^ N =i v^xn-7v^^x/v#a^ mmM&mm, 

5 h^a-zWiiUfc, V7f-J^ TJ-tytxWj, £#4£ (GM1) ytf^y;*- 
7$ KytrK~V*fc£) , UttjBHttybTK-^ (M:PLsis, iK, x 

m^-r^mmtvx, ^mmmjkm. mmum* mmmit, fotssmm. mm 
iff. Rmt, mrnrn, m%m, r^sw^HSs *imm»xx*WB&# 

m\ais^xft, mmm<Dmihi>mm^ti^>^ti^mxm^^xn^^nx 

mtn, m&mfrh£M.mm^<D&&&wm£tizitii>\^ pag/paon-^^ 
mmm*£*)m%tshzfrbX'hz>-*!m&&ib5o tfco-c, *»w©»»f^fewt^ 
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f«Dt»fSJp^5(a)/(b)tt©MH:, mom, mis mL-rzf&wom 

*y h&HflW-*. WSP^ryb^ (a)PAG/PAGN£fcf*Phea>fc>PAGt> U<l* 
fi % (a) / (b) Jfc©»£|cJS V^g&tz:, 

1&m<D*y Hc-£*ft*&Mttk MiS *H#ff^5, 100, 807-^K*ffl*tffi 
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£\ W*.tf^l8¥ll-343300-^*K:|B*©*«fe<»U:J|IIC*C, (a)/(b)Jfc©fflS 

st^t-ess. «jt4Mr<ah »£««(b)»t. attffl-cflms 

10 (a) *5J:tf/*fctta3e*ft(b)fc»i-5tt:#: (— 
15 

?n*7 : 7*y^ ^^V7^y^ i;xi)V-fxii'*?V^ *1rt yy % 

25 7/V*7*h (WO 95/01338) , 7!)7P (W0 93/19749) 43 «fc P !> 7° 7 A 
(#2rBg60-11028) ) %fe%L1t 0 
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5Mfft<Z>Crj:CD(SD)IGS7y h (B#f ^-/UXy^-UcS;^ H«St»T 
£g) £|475$J (2002^9^3 0 : 95gE ; f*;^#-J§-32-207/su N 1OJ515 0 : 9525 ; 
WWH§-32-231/sik 11J15 0 : 95E5 ; Wft#-£32-233/siK 1LB12 0 : 95£C ; ft 
^##32-234/su x 11JI28 0 : 95BE ; Wfc#*32-232/su) £A¥L, fttfUKM 

56#Xt;3fe*ffl*tt»iUTl#*S*6«36^3teS7»©^th20# (ff88^l) Id 

*fWkfc»^»tUfc. gumtt*®6Mrc«>ttftttHtiU 171-200 g 

10 #32-207/su : 172 - 198 f*^#-i§-32-231/su : 171-198 g N f*^#-5§-32- 
232/su : 176—200 g, f*$&#-l§-32-233/su : 178—199 g, f*^#-^32-234/su : 
172-197 g) -efcofco r<£>5^ »f«Mft«i**ffiv>T£ilT©ll*Sr^ofe 0 

15 -26<C, *B*tS£40-70°/cN ^£^©&^l§l&8~25|I!/l$|ffl£U JiW^W 
»12l$|R|/B QSOTfW :*Pb& 71^-^71$) fcbfco »fcK:ttylW8*tUfc 
mmmW (CR-LPF, tJJxy^lt) &#;t N 7fc5t**fcfcfc£Sfc:iS&;* 

20 ^«jSE/*jSE-e#&3^at;ioffiFl!:*3RL"C* • 4£/8JMS!#?ft«:1H»Lfc. «4Mft 
««©ffl*ttKT©ii9^R3eUfc. LD 50 te#|g#JOSummary Basis of 

Approval (FDA) £#f$ Lfc,, ] 

T^^c^:100 % 300&tfl000 mg/kg/0 (LD 60 : 3000 mg/kg£*±) 

25 ^ ^ ^ 1/ : 100 % 300&t*1000 mg/kg/0 (LD S0 : 1807 mg/kg) 
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^ D ^ -?y % V : 100, 300&tfl000 mg/kg/ 0 (LD^,: 914 mg/kg) 

^^Vy^-y : 100, 300&tfl000 mg/kg/0 (LD 60 : 1190 mg/kg) 

5 ^P/l^n-ri^ : 10, 30&tfl00 mg/kg/ 0 (LD^,: 145 mg/kg) 
:U) 60 ©^2/3*£Kffl*£U^Ts ^Jt^3-e^Cfc e 
^^-^ JJ y : 60, 200&T*600 mg/kg/ 0 (LD 60 : 900 mg/kg) 

:LD B0 O^2/3*:*ifffi*:i:L^T, ^Jt£)3-C$c Cfc. 
^ a ia : 25, 75&tf 250 mg/kg/ 0 (LDr,: 330 mg/kg) 
10 MS : U) BO tf»/3A£ii5ffli;fc LOT, &J*$J3T?^ Lfc e 
T^^i^ : 75, 2505.W50 mg/kg/ 0 (LD M : 1275 mg/kg) 
31* :LD BO ©^2/3**?Sffi*i:b^T, ^Jt^3T^l^fc 0 

y : 60. 200&tf600 mg/kg/ 0 (LD B0 : 
M& : lM^#T?^dS^e>tl5*«rifffi*t LOT. <2rit^3-e^Cfc 0 
15 7?Vtt*<?y : 30. 100#.tf300 mg/kg/ 0 (LD B0 : 452 mg/kg) 
:LD B0 O^j2/3*^fflS:i:L^Tv &it&J3-?^Lfc 0 
7* h : lXtW mg/kg 
33* : JilL^/lb^dS^bn^ffiS^iS^fii: U ^<£l/3ffi*£4Sffl* 
£ Lfc e 

20 TU7o: 30&tfl00 mg/kg 
t Ltc 0 

vVzf9& : 30&t*100 mg/kg 
S* : jftLW^/Kim^dS^fe^SffiASrSffli^L. ^©l/3ffi*S:igffift 
25 t Lfco 

*fj&il : 0.5 wM^f;vt^n-7j^ 
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*3«fct*EB3200D &J8V^ft*Lfc. 

5 y (Hrtwjra-wiziov^rwtmi, mm. to** m (^cw3s&^ 
io *^y ^-cttJKfc £x*Ms 7fr**'*rw\m (»tt»i«a^»fcov^Ttts 

^1t. ADVIA120 (✓V^A'^-f -tt)V) % E-4000 (S/**3r**) £r/BV>-C, 
*jfiL«Sfc % ^b^!>yHt — ^i/a ¥*&*iUWDL6#* <MCH) % 
15 ¥##iL#JiL6**garaich sp*&#jk*«aoicv), Jk/.MR#, &ik&& jm 

ft) *5J:l^ttflsP^ait*©IS*«:*il!:^-J- D ^n/^P-7^|^<9l 
20 ©fc^mov^-c, t kiSfBSrefc^jfrfty ^^©^ftit^p&^tf 

fttt»««##fc*V^T»4, PLsisfc £©jMfwjttt£*i9^3iuifefttttt 

25 ft^tl/ft^ofc. 
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5 *»T©^t8^UT^SLfc. 1500 X g> ±}f&l mL 

EUhRj&u-cw ^f a -^tiii7 y -iP-fcT«£*T*tfiefii# (- 

10 ffitfeo fiTK (D 2 0) fcilSOTEC.INC (USA) ±9, NaH^ • 2^0, Naaffi^ • 12H 2 0 
(IfJjC) J&»S>flfcALfc. Sodium 3-(trimethylsilyl)-propionate- 
2,2,3,3,-d 4 (TSP) »IS0TEC.INC (USA) J&>bj8lALfc„ MRX^-f h/WMfe 
ttUnity IN0VA600 (Varian) ( J H £qftJ3&& 599.59 MHz) SrftJBUfco 

y ^»««$£ri#T© J: 5 KMtLfc,, NaH^O, • 2H 2 0Sr^LT^j0.2mol/L 
15 NaH,P0 4 ***3 X U ? Na 2 HP0 4 • 12H 2 0&l£fli LXffiO. 2mol/L Na 2 HP0 4 »«Sr1R» bfc 
Wtt«r»£U pH^-*£ffi^T^pH=7.4£®9^L*:„ 
rt*HMM**fc It, TSPftttllmol/L©««fcft5J:5K:«*it»K:*** 

«»W5oo/iL*3iy^>' K^tauRu ±iay yim««250/i Larson u 

20 Tmo#fflSire#11Lfc«, ^JIO^ 13000rpatmo#W3tto#«U ±« 
60 M L»Lfc o 

25 U fi£#££r**tmo#»fiLfcfc, 5WS¥I6, 90° 
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-*&2fMiLfc„ mi£0kVF\*&.T<D£ Sfc-fcy b Ufc„ seqfil (^?/KX^ 
#)) : tnnoesy, sspul (steady state pulse) :n , ss ( 7*" V .X ^ ir 

y) : 80, mix (S^IRI) : 100ms, sw («J*I) : 8000Hz, np 0H^3tf-f V 
hfft) : 65536/tf-f :/ h, dl (#^^ffl) :4.904sec, satpwr (JHt/*!7— ) : 
5 lOdB, satdly (Mjt^HQ) : 1 sec, : 640 

y h $C : 65536#^ ^ h , !7 -f f K £ : exponential window 
function lb=0. 2Hz 
titfBWSk TSP<^?vP->^-?vV&0ppm£ LTg^&Jfc^&fTofc. 
10 ACD/Speclianager (ACD Labs, Canada) £r4£/j! U * i'ffiiE^ PAG 
(3.68ppm) % ^V7f=y (4. 06ppm) „ Jg&gfc (7.83ppm) V^/W3&g& 
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?s<X<D?Lsism&&{k&®\a^X, #&*m h\ Jtft LTPAG/Jff^Jt, 

. PAG/Jff^Jfc, PAG/(PAG+Jfg^)Jfc&m^i-5£if&ffi* 
«Ai-^Phe*gftdS^LTV>Sfc*, PAG£(D^fb&iji&©^£ LfcH 

(pag+jsm^) m*?hemmm*R9tirz><Dx^ mm®<Dm&mm\z.m 

£fc, PAG/Ji^mit, PAG/(PAG+J^^)ifc^^^-r5i> ^cr^n-ri? 
25 3~5¥f^#~^fVv (v'a^Vj'^ B WF2SEfi\ ^7^^ 
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i»&*54i (tt5«) 

K*M-C*tf^»lCB«U*:. Itl^^^^^#«^m20~26 < C, *B*f®&40~ 
5 70%, ff^^©^@ic8~25|Hl/^fcU Ji»l*n»412l*BI/H (A*TI$ 

m : ^F«r7^^m7i*) iu. m®\zn y Mm&istc®Mmn (certified 

Primate Diet #5048, PMI Feeds Inc.) tKjItK t 1 *> g £ $ 

TU^oy: 60&tf300 mg/kg/ P 

✓</W^3f i^y y : 60 mg/kg/ B 
15 3®* : t h-?(D&mM(DlOfak V1t 0 

Mmt : 0.5 w/^f/Vt/Vo-^M 
S^*5 mL/kg/B&lBlUk 7BIHJ3lfWfinS!4-L;fc. 

i£«t^ t^xtoWjmzo^xBfm. wm. >m, urn m^^nmmm 

PLsis/steatosis^^>fb^^i¥l-^^S^am^^^*3J:^M 
y y 4 r S mg/kg&tf^/w^^y y 

©60 mgAg^T-^jja-fky iss^momM&xm^TtifrvMto&'giz&ftz 

25 £Sia|fc^fi&g<fb#»i!> fcftfc. T ^ V ©60 mg/kg ft % 

PLsis/steatosis (D ft H ft b *L ft ^ o 0 >tf fig 33 T f"i % 
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PLsisMeatosis & ^omw^m^m^irmmmm^mm $ m a>o it 0 



m4 
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-: I»4U T : 1 PAGN: 7 x=wrt*'fl<#*>* 



PLsis/steatosisft^lJl i S^tpPAGN/J^^^Jt <??^|jj 

I^WiM'OSSIIttrfflffl (Pre) x (Day 0) N S^2S.TJ«6 0 (Day 2, 

6) ©*&6^re»^T©*S*«»Lfe. S^f, 1500Xg, 10#IHBB&U ±it 
10 1 mLRJi£W * p 5^ N JHSH7 !J -If- fcT*jE**C«Dlirtft 
# (-70TOT) LfCo 

(D 2 0) ftlSOTEC.INC (USA) i ►) , NaiyO, • 2^0, Na 2 HP0 4 • Vm^\%W%\^ 
(Mm) JO^&liALfco Sodium 3-(trimethylsilyl)-propionate-2, 2, 3, 3,-d 4 
15 (TSP) filSOTEC.INC (USA) frt>ffiAhtc 0 NMR*^ h )V <D 28|£« Unity 
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INOVA600 (Varian) ('H ^llJilttjR 599. 59 MHz) &1£J1 L1t 0 

V >&mWmtt&TF<D <£ 0 {CfSSlLfec Na^PO* • 2^0*5 iU^Na^O, • 121^0 £ 
&*$J0.2mol/L NaH^O^^*? i tft&O. 2mol/L Na,HP0 4 »«SrWiRU 

5 rttt*lpJ&«iLT, TSP&ll WL0l/L<Dfeg.kt£Z>&5Xcm*.*\^m*^ 

mnptsoo »l%^*/'<>' vfr?^*.— -?\z:$mv, ±mv ^mmmmsoni 

«r«anLT*&10^raMTfarttLfe« % i&lO'C, 13000rpmT^10#reiI^#$i 
U ±fjf &&600 n ^XWmtmmm Lfc„ $ b lOWR^* fcTSPfi*» 

10 m%ffi6Q nWML1t 0 

fc^Cfc-feyhU 25*C{J:tS:^LfCo JhfaoNMRffcft'f tr^fctHc-fesr hU A 
T^O^BLfc^ #«?ffe N 90° /NVv^OiH 

15 Sp<l Lfc e Sy^#tt^T^> £ ? Kir y b LTc 0 

seqf il : tnnoesy, sspul (steady state pulse) : n ($"7) , 

ss {.ZfV^^y) : 8|aJ, mix (*S-£ll#|?g) :100msec, sw CStiBIND :8000Hz, 
np (^^^^hif) : 65536#-f ^ h, dl (#fe^) :4.904sec, satpwr 
(WIMP-) : lOdb, satdly (J£J*I$|B]) : 1 sec, S^IUfC : 64H 

20 mfeT-?&&&L±u^ ur<o0k^y-v ^£&*n<>it 0 m>m: 

65536^^ y h , V <i ^ K # B8& : exponential window function lb=0. 2Hz 

tsp© * ^/w^^^/v^oppm t ur mmowife^&fti 1t a 

ACD/SpecManager (ACD Labs, Canada) =H£jB U PAGN 
fco^TW;7.42ppm (t, 8.0Hz), M^{CoV>T«7. 55ppm (t, 8. 0Hz) tf) ^ 
25 -}-fr<Dmftm>t>m%(Dtt, (PAGN/JUJj^ifc) &f|-||Lfc 0 Z<Dffi%:Zm4 

to 
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PLsis/steatosis^H)^ (T%*<?u>", 300 mg/kg, 60 
mg/kg&#K|i&) -m, »J«#i:Jfc«LTPAGN/J©^»Jt3JSJi*byt (^4) 0 
PLsis/steatosis^^lft^ (T^^oy; 60 mg/kgg;#IS$0 

5 PLsis/steatosisflBi5«bT-», #JR#iJfcttLTJBS»fcPAGN©»^ 

t>#>xmmx*h~otctc#>, ?agw mm® it t vtcm^^n, 

10 PI*is/steatosisR&fc^4fe*rjEL * £ #*e*fc. £0|£ft»U PAG 

t> b< ttPAGN©ii*n©^Srfg^ t-t-S^OPLsis/steatosis^JH^rifet^f S 

15 (1) ffiPAGNftfo ftJf^gfe&ftWflS! 

PAGN£#H#rFf£5, 100, 807-^^^l#©||»J 1 ©^8feKl«oTilK-r5 D J* 

PAGN-!> ^jtLitT/I^S ^ (BSA) = Mii^^-BSAa ff 

20 (FCA) iiftfbLfcfc, JUtt^f-^ M2. 7-2. 8kg) ^SiWBL** 

IiIi!)^JiiL«U ^UX*2. 5l$ffiftfi$L 2000Xg (4000 rpm)T?10#re 

^^8tUTit®4rHIJRL % U>-m^®?£ (pH6.3) ^IW^L 

W*^¥fff4"fcbfcDE52-'fe/l'n — Kjjy&O)? n*v h^7 7^f— fctfU IgG 
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hrpmkpagn mmm b&&&tt\zRj&z#x^**i/?-'efe®.&mfeu 
(2) pagn, mmsKD&m 

5 ±|B (1) t?#bixfc^f-^PAGN IgG^ilf^lh^JBRKlgGOBSA^ 

Full-Range BEACON (Sftlfllfll) 2000&JlV>T, V-fe-T ^tf>3bfe£M& 

£ : 490 nm N : 520 nnTC, f l^©£3fe«rajB8fcg : 350 nm, 

10 £ : 390 nm-e^:n j e^lUSi--5o ^»PAGN*3,}:^^K^2(I|§^^^V>T^ 
/£ Lfc&*&d* SttW* ©PAGN38 i WR»»fc*4ve*iJI *. 

HMJ6 

PL8islt&ft64fe&££: J; M%M& J;tfPAG^&©LC-MS/MSfc: J: SillJg 

-r-/33lnraSM£*rW' (LC-MS/MS) &JBV^fcJ£*«fcfc: J: b^^Jg^ 

5M#OCrj:CD(SD)IGS9y h ( B#?-*-/VXy /<-«c^tfc % HttftftT 
20 £100011 (2004^11^16 0 ; «*#*34-351/su) SrA^U KUMIHfc 

-26X:, *b*hb£4o^7o% % tm&%<o&$M9&~tmmwb^ mmmm 
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*^J|S|- (CR-LPF, tPxy^«) &$£*hbh\z&&\zn&£& 

T 5 ^ : 300 mg/kg/ 0 

>f 5^ : 100 mg/kg/0 

#*:*i/y^y : 100 mg/kg/ 0 
y > : 60 mg/kg/ 0 
10 MM!® : 0. 5 w/vX^ WA'B-^jWd 

S-^?g*10 mL/kg/ B Sri 0 1®, 7 0 mttfflft P £ !> Lfco 

1500 X gx 10#ra3S*E>U ±?»£l mLEtiS&BcLT^ *n^»- 
15 zfT*ffl&7 V ~-F-\Z.xmfe*"?m£1%ft (-15VUT) Lfco 

fc 0 W^QtoWk Ltti LfcJE5 ^^(Lot No. PKE1876, ^499. 8%) *5 £ 
PAG (Lot No. PKG7583, "g-*99. 456) i*m?tUM£ t) .J!§^-d5(Lot No. H63P3, 
d5-fb^99.3%) fiCDN isotopes i 9 , PAG-d4 (Lot No. B18607-060-17 % d4^^ 

HPLC-v-^x AtiLC-lOADK^V^X A (^^Mf^^f) £ > MS/MS *s X x A ft 
API3000 (AB/MDS SCIEX) Lfc D 
25 &W!ft*fcttQCtt#20 A L(C50?<T^ h~ h y/V&20 nUMMtWt-6Bt3£.Xfi 
PAG-d5(D50%T-fe b- b V A<ffi&(ftlSmm&, I.S.)Srl0 nL&±mo%T± b 
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^hVM aLSr«*PU5S>M!JI#Lfc4l^a-C13000 rpm.5#f^fc#BtL;fc 0 
^±^20 juL§r^UHPLC^||j^((A):(B)=95:5.v/v)$rl mLjP^.10#^SI 

5 *5J:tfrt»«ipifcio fiLfrAlittnilc«au^fri9tttiAIW2: t 

J® jl^ : 5000. 4000. 2000. 1000. 500. 200. 100&tf50 MgM.PAG^^: 
1000. 500. 400. 200. 100. 50. 20. 105.0*5 ng/aL 0 

10 ®&WkGm&&mfe U *l*5|SK^Ji^m.PAG#^2p^^» LTQC-H*5 J: 
t^QC-MSrPML^io £fcQC-H&10 mn>ol/L&mTy*-$ J*fr%m~?20feKilt>®. 

HPLC^ J; 5 * tr h^lS^tt^il* L XL-Column ODS (tfr?« ;5p, 

; 2. 1 mm, S£ ;50 mm. £J3V\ j;sj/ h^r- KT? 

15 mmVtCo ^Kl^(A)^«10 xmol/mW y^^J^mWt (500:1. v/v)£.# 
Kj*B (B) fclftTIr b ~ h V fr/mfc (500: 1. v/v) <SrffiV\$fEjl0. 2 mL/min. "CS* 

-e6o%.-e^^3.2^*t?^8o%^-eE^^±#$^o ^<£>m5#&-c80K-ei£ 

mUS. 1^^5%*XiST§*.^^T«FW(10^)^T^#T?^$*fc o 
20 ftfc. 5'^V^7^^^ffiV^.^l^ra3.0-4. 5#©^m$&MS/MSfc:5||A$ 
■£fc„ ^7AigJ[ti40 , C.f-^^vaA*m0 /tL-C^-tlf^llJSUfCo 

— KXOselected reaction monitoring (SRM) £9 >f 3-;/ &#|£tj Lfc 0 
*yV~£f*i?naiT-&ffiv\mjBi4.2 kVT^JSUfc 6 •^^©•f&RiBa- 

4 J-y&Ztl^tlMfcWt ; 180 Da-»105 Da. PAG ; 194 Da->91 Da.JffH®>d-5 ; 
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185 Da->110 Da > PAG-d4 ; 198 Da-»93Dafcl^Lfc 0 

J^mm*5 J: WAG t ZMiioi. s.t<o tr— ? ® sifc v\ ^2p^40© 0 



%mm^ pag'>' 2) wmmmkp 

aVha-^ 1401.3±729.4 92. 5± 46.6 0. 0709 ±0. 0334 

75t^ny 894.9±144.2 765.9±301.6 0. 8850 ±0. 4434 

JX^J^V 888.9±249.2 291. 9± 75.7 0. 3385±0. 0977 

^^7iy 800.3±483.2 292. 6 ±178. 1 0. 5169±0. 5311 

5-f?Vy 869.3±240.8 188. 0± 78. 1 0. 2178±0. 0919 

»TO#:±SD (n=4) 
2) )&fiL : ng/nL 



20 LT^-efc^o 
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5 ^ttim« N B*-CWm$ilfc#S2 0 0 3-4 3 4 1 5 1 (WIP : 2 0 0 3 
^12^ 2 6 0) *5j;tf#^2 0 0 4-1 6 8 84 9 (tH0B : 2004^6^ 

70) £ffi&£b-c*5*K z<Dftm±*mmm\z.i£x&<$;'is]riz>h<Dx*hz a 
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(2) M#o»j*«r*8«i: Lxmk&&<Dm%immim2m*^W'r s r. 
io ^ttitsm 

15 sit sfccD^B 1 IB«©^fe. 

i 9 1 £Lh©*MBi LT^m-rs *>©-efc5H 2fc©$5B 1 fEgS 

20 (i) iiii«iDiilsu«fil'o(a)7x=/i/rtWP^j:rji/t) 

©ttif«# fc s (b) m^mt tc\*y~ -;vt y - V 2» &HI^1§ ttf8&B& 
25 (2) W#o^SrilWfcLT»l»*ff5^i«r1Wfci-«*«fc, 
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8. $mn>m, iLt»*fettjjL**r?a!)«»*©ifiBB6iBtt©^fe. 
5 io. &B&mmikm. yumim. mmmt. <mmm, mmm, mt. m 
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